Volume 51, November 2016 spent 15% of their time (1.2 hours per 8 hour shift) coping with a tide of system failures of varying magnitudes. 1 As a result, health care practitioners tend to be very skilled and proficient at working around these failures to get the job done. They bend the rules just a bit; they cut a corner when needed; they fail to engage the patient, their colleagues, or available technology when helpful. They fail to carry out the tasks as designed because some aspects of the tasks fail to meet their patients' needs. In fact, these workarounds are often considered to be signs of resourcefulness, resilience, and flexibility. [1] [2] [3] [4] [5] The ability to address unexpected problems is highly valued in health care, especially when a patient's life may be at risk. We expect practitioners to use critical thinking skills to navigate around systems or processes when they don't work well in the moment. We praise and reward practitioners so skilled in using their ingenuity to work around a deficient or faulty system and still carry out tasks. We emphasize individual vigilance and encourage health care professionals to take personal responsibility to solve problems as they arise-it's often considered a weakness to seek help. [1] [2] [3] The problem with this thinking is that workarounds merely transfer the problem to another time, person, or place. Short-term workarounds patch problems temporarily so work can be accomplished. If the problem is not fundamentally solved, it will resurface. Long-term remedies are necessary to change the underlying system and process, thus preventing recurrence.
Workarounds and nonstandard processes often take the form of at-risk behaviors by practitioners. These are behaviors where practitioners knowingly break rules but have little or no perception of the risks they are taking, or they mistakenly believe the risks are insignificant or justified. Practitioners respond to dysfunctional processes with first-order problem solving, addressing only the immediate symptoms they encounter. They feel forced to improvise with what they have at hand to create a solution to a problem, often without seeking help from other busy practitioners. 2 Although at-risk behaviors are the greatest source of potential patient harm in health care, they may also benefit the patient whose care would have otherwise been interrupted, delayed, or omitted. [1] [2] [3] [4] Thus, health care practitioners are often satisfied, even proud, with their abilities to deliver patient care despite the obstacles, even when it means taking shortcuts, breaching procedures, or otherwise working around the system as designed.
In addition to the risks introduced from engaging in at-risk behaviors, there is another gaping flaw in firstorder problem solving (addressing the immediate problem). While health care practitioners are often great at solving immediate problems, they rarely attempt to report them or alter their underlying causes (ie, second-order problem solving). 4 Or, they have reported the problem to no avail-it continues unchanged, so they continue to work around the problem. They are not necessarily trying to hide this information-they are simply pressed for time. In essence, they are often forced to quickly patch problems so they can carry out their immediate responsibilities. 1 We tend to encourage this aspect of independence, but it comes at the expense of system learning.
In 2015, Hewitt et al describes this experience as "fixing and forgetting," meaning that practitioners faced with a problem often fix it in the moment and forget about it, rather than fixing it and then reporting it. 5 The research team found that "fixing and forgetting" was the predominant choice made by physicians, pharmacists, nurses, and other health care practitioners when faced with problems they could resolve temporarily or work around, including recurring problems that threatened safety.
Likewise, a study involving nurses by Tucker et al found that 92% responded to obstacles in their work with first-order problem solving, failing to report the problem for systemwide learning and resolution. 4 The nurses in the study demonstrated a dependence on, and an addiction to, these heroics of in-the-moment problem solving. After resuming care, they did not expend further effort on the problem, rarely having time to do so or a convenient method of reporting problems. Second-order problem solving (understanding why the problem exists, aiming to correct the problem) was limited to very few nurses who just communicated the problem (7%); in only one instance was the system altered to reduce problem recurrence. The research team concluded that a lack of available time and norms that valued quick, selfsufficient solutions to problems contributed to a pattern in which frontline practitioners rarely engaged in second-order problem solving. Tucker et al also proposed that health care practitioners who would speak up and report system failures, no matter how small, ran the risk of being considered a "complainer." 4 Edmondson demonstrated similar results, with 93% of all nurses in a study taking the quick fix route for the system failures encountered, concluding that neither the hospital nor the other staff who may have contributed to the problem were able to learn from the process failures. 1 First-order problem solving served to keep communication of problems isolated so that they did not surface as collective learning opportunities. Edmondson concluded that organizational cultures lacked psychological safety for speaking up about ambiguous issues of potential concern (versus issues of obvious concern) and exhibited work designs that emphasized production pressure and quick fixes to problems above learning from failures.
Unfortunately, the true magnitude of operational failures in the system remains hidden because practitioners fail to report them. Unlike errors, the system problems faced by health care practitioners receive little attention but present a valuable source of information about ways in which the system is not working. The need for a workaround is a sign that something is wrong, and when systems are wrong, the risk of errors increases.
Here are some recommendations. Frontline health care practitioners are well positioned to help organizations learn, as they are only too aware of the problems they encounter daily that disrupt their work. Reporting of these problems is critical to second-order problem solving and organizational learning for lasting improvements. To encourage organizational learning, consider the following.
Increase staff perception of risk. Coach health care practitioners to see the risk associated with behaviors that work around the problems they encounter, and let them know that these workarounds must be reported for analysis, learning, and systemwide improvement.
Lessen autonomy. It's an irony in health care that current management practices typically strive to make health care practitioners more autonomous in terms of problem solving so as not to over-burden managers with smaller problems. [1] [2] [3] [4] [5] However, to uncover the root causes and prevent recurrence of daily problems that can eventually lead to patient harm, health care practitioners need more management support, not less. Create a work environment in which staff feel empowered and safe to ask for help and to report all barriers to care. This is not to say that health care practitioners are not capable of creating temporary solutions to their daily problems, but rather that a failure to report these problems leads to rampant at-risk behaviors as the norm rather than achieving long-term organizational solutions to the problems. Instead of hoping that staff can handle issues on their own, managers need to actively seek out and be grateful for information about work challenges that their employees have experienced. 3 Promote resiliency and reporting. Health care practitioners should be encouraged to handle the unexpected problem and then report it so steps can be taken to address its underlying causes. The challenge of workarounds is to capture their positive aspectsfrontline resiliency and creativity-while simultaneously avoiding pitfalls from relying too heavily on these short-term fixes for long-standing problems. 3 Thus, reporting of all workarounds and other temporary fixes to problems is crucial if we are to deliver care as efficiently and safely as possible. Furthermore, it is possible that some workarounds are superior to existing procedures, which may require changes.
Encourage the "noisy complainer." Health care leaders should create an environment of psychological safety that fosters open reporting, active questioning, and frequent sharing of insights and concerns. As noted by Tucker 3 and Edmondson, 1 the ideal employee, at least from an improvement standpoint, is a "noisy complainer" who remedies immediate problems but also lets managers know when the system has failed. No problem is too small to report. Organizations must recognize that reporting the problem is a valid step in the direction of improvement; sometimes merely raising the issue is the best the health care practitioner can do. 4 However, these employees can provide an often unexplored and rich source of information about problems that, if resolved, can help reduce the incentives to practice at-risk behaviors that can cause patient harm. On the other hand, the "adaptive conformer," who adjusts and improvises without bothering others, inhibits organizational learning. [1] [2] [3] Additional tips to improve reporting can be found in the February 9, 2006, ISMP Medication Safety Alert! (www.ismp.org/sc?id=1741).
Make communicating risk easier. Encouraging people to report and creating a psychologically safe environment for reporting is not sufficient. There must be convenient opportunities in the course of the day for workers to give feedback. Managers and leaders should establish frequent opportunities for communicating about problems with frontline practitioners. One way to do this is for managers and other leaders to be physically present in work areas and responsive to practitioner messages. Leaders can also hold safety huddles or debriefings, where staff often feel safe to verbally mention the daily barriers to care, particularly if they sense the manager's and/or leader's demonstrated commitment to resolving the issues. Moreover, discussions about problems encountered are often less threatening than discussion of errors. Volume 51, November 2016 Examine problems close in time. Reporting of system problems by itself is also not enough to ensure improvement. Managers and leaders must create capacity for second-order problem solving by examining the specific problem as close as possible to where and when it occurred. [1] [2] [3] [4] [5] Important information about underlying causes of problems can be lost over time; therefore, an examination shortly after the problem occurs will likely be more productive than waiting to discuss the issue weeks or months later.
Remedy problems. Once a problem has been identified and the underlying causes examined, proper attention must be paid to reducing its recurrence. An action plan should be developed by working with health care practitioners who have intimate knowledge of the systems' weak points, motivation to improve its reliability, and feasible solution ideas. Staff and leadership participation in this process and problem resolution should be an explicit part of their jobs, and enough time must be allocated for improvement efforts. The action plan should be communicated to staff and then implemented expeditiously-problems that are reported but continue for weeks or months will be viewed by staff as unimportant. Monitoring to ensure the action plan is working is also crucial. Publicizing successful efforts to solve daily system problems is vital to demonstrate that reported problems are taken seriously and acted upon. This in turn will provide ongoing motivation to continue reporting problems and will encourage others to recognize the benefits of reporting.
FIFTY HOSPITAL EMPLOYEES GIVEN INSULIN INSTEAD OF INFLUENZA VACCINE
Our Brazilian sister organization, ISMP Brasil, distributed a national alert earlier this year after being notified of an error at a hospital where 50 employees received a dose of insulin instead of influenza vaccine (http://www.intmedsafe.net/ismp-brazil-alertson-confusion-between-insulin-and-vaccines/). The person in charge of vaccination of hospital staff confused the multiple-dose vials, which were similar in appearance, and she took the wrong box out of a refrigerator where both insulin and influenza vaccine were stored. She administered the wrong substance to her colleagues and to herself. The administration of vaccines began at 9 a.m., and the error was discovered around 10 a.m., at which time glucose injections were administered. All of the employees who received an insulin injection were hospitalized for observation until later in the evening. Although not mentioned, the erroneous insulin dose was likely 50 units or 0.5 mL, the typical influenza vaccine dose.
The exact same error, administering insulin instead of influenza vaccine, has been reported many times around the world, including several cases in the United States. Some cases have been fatal. In 1997, The World Health Organization (WHO) reported an incident in which 27 infants died after receiving insulin instead of diphtheria, pertussis, and tetanus (DPT) vaccine (http://www.who.int/vaccine_safety/publications/Global_Manual_on_Surveillance_of_AEFI.pdf). Errors similar to these mix-ups have also happened with administering influenza vaccine instead of purified protein derivative (PPD) skin tests for tuberculosis, and neuromuscular blockers instead of influenza vaccines, due to nonsegregated storage in emergency department refrigerators (http://www.ismp.org/ Newsletters/acutecare/showarticle.aspx?id=1136).
Keeping influenza vaccine readily available next to other medications can lead to errors. We strongly advise storing vaccines away from other drugs, in a separate refrigerator. The Centers for Disease Control and Prevention (CDC) recommends keeping vaccines in storage units dedicated only to vaccines (http://www.cdc.gov/vaccines/pubs/pinkbook/downloads/vac-storage.pdf). These incidents show how important regular, thorough drug storage checks in hospitals and ambulatory care areas are to observe and address potentially hazardous storage conditions. Errors involving look-alike vials can also be prevented by using commercially available prefilled syringes of vaccines.
Here are some other reports of insulin injections being given instead of influenza vaccine: 
REMINDER: ELIMINATING RATIO EXPRESSIONS
According to USP39-NF34 (The US Pharmacopeia [USP] and The National Formulary [NF]), which became official on May 1, 2016, ratio expressions on single entity drug products are no longer acceptable. Manufacturers should only display EPINEPHrine 1:1,000 injection as 1 mg/mL, and 1:10,000 must only be displayed as 0.1 mg/mL. The total content per volume in the container will be prominently labeled along with the content per mL. Ratio expressions for neostigmine and isoproterenol are also unacceptable.
Some manufacturers have been making the change for a while or have already begun conversion, but complete inventory turnover will likely take some time. Still, it's not too early to let prescribers know about the changes and encourage them to begin using only metric dosing. Product labels currently express the strength both ways. Ratio expressions are a known cause of errors (http://annals.org/article. aspx?articleID=738813) and continued prescribing in terms of a ratio expression, after product labels no longer mention that, could lead to confusion and calculation errors.
Be sure to educate staff that continues to use ratio expressions. Review order sets, policies, procedures, codes carts, and other emergency kit listings, and all databases that may need to be changed. Drug storage labels should also communicate strengths in metric weights to avoid confusion. The ratio expression for local anesthetics that have more than one ingredient, such as lidocaine 1% and EPINEPHrine 1:100,000 injections, will retain ratio expressions for the EPINEPHrine component because a decimal notation for such a low strength could easily be misread.
STRENGTH CONFUSION
A new cystic fibrosis treatment, ORKAMBI (lumacaftor and ivacaftor), is available in a 2-part blister pack, each containing two 200 mg/125 mg tablets (Figure 1) , for a total of 4 tablets.
Listing the strength for just 1 tablet on a 2-tablet blister can be confusing. In one hospital, the first time the drug was prescribed, a pharmacy technician thought that 4 tablets were needed for a 400 mg/250 mg dose. Vertex Pharmaceuticals was contacted and confirmed that each tablet is 200 mg/125 mg, so each 2-tablet pack contains 400 mg/250 mg.
We've seen this type of packaging confusion in the past with other drugs. The danger is that clinicians, parents, and patients may see "200 mg/125 mg" and think the 2 tablets equal that dose, and then give all 4 tablets in the 2-part packages that are contained in cartons of the drug.
The dose is typically 2 tablets every 12 hours, but patients with severe hepatic impairment or on certain medications should receive 1 tablet every 12 hours. Thus, a patient with hepatic impairment could receive both tablets. Dosing is explained well in the package insert but not on the blister label. The barcode on the label includes the NDC, so the blister will scan as correct if both tablets are given in error.
We've asked the US Food and Drug Administration (FDA) to look into this. A draft guidance from FDA, Guidance for Industry Safety Considerations
